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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

^Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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Nairn*  of  Dam:  A<jula  Dam  - Lake  Smith  Impoundment 

Location:  Stafford  County 

Inventory  Number:  VA  17911 


PHASE  I INSPECTION  REPORT 
National  Dam  Safety  Program 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I investi- 
gation is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in- 
vestigation and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a storm  event,  a finding  that  a spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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Name  of  Dam  : 

Slnh>  : 

Count  y : 

St  roam  : 

Dato  of  Inspect  Ion  : 


Aqtila  Dam,  Lako  Smith  Impoundment 

Virginia 

Staff  uni 

A<|iila  Creek 

December  A,  197H 


Aaiila  (hook  Dam,  creating  Smith  l.ako,  owned  by  Aqula  Sanitary  Dis- 
triot,  Stafford  County,  is  an  earth  embankment  l,f>00  feet  long  and 
AS  feet  high  located  a half  mile  west  of  1-95  near  Carrisonville , 
Virginia.  The  principal  spillway  Is  a wo  I r riser  with  a 60-Inch  dia- 
meter outlet  pipe.  The  concrete  op.ee  emergency  spillway,  built  In 
197T,  is  160  t cot  wide  with  7-foot  high  walls.  Visual  inspection 
revealed  too  drains  rusted  and  silted  with  clay,  erosion  under  the 
concrete  < 'Me r p.cnc v spillway,  and  rock  debris  In  the  downstream  channel. 
The  1*17?  Tropical  Storm  Agnes  passed  rhroup.h  Aqtila  Creek  causing  loss 
ol  earth  at  the  left  end  of  the  dam  Includlnp.  the  emergency  spillway. 


Stiff  leleiit  geological  data  are  not  available  to  evaluate  the  sta- 
bility of  the  embankment.  The  emergency  spillway  will  pass  51.2  per- 
< 'ill  of  I ’Ml'  and  is  rated  seriously  inadequate.  Overtopping  of  the 
emergency  spillway  will  begin  at  19  percent  of  the  PMF  and  will 
cause  failure  of  the  adjacent  embankment. 

The  owner  should,  at  his  expense,  have  soil  samples  taken  of  the 
embankment  and  analysed  to  determine  the  stability  of  the  embankment, 
establish  tin*  design,  provide  for  protection  of  the  embankment  ad- 
jacent to  the  emergency  spillway,  repair  toe  drains  to  operate  as 
Intended,  and  provide  a warning  system  to  alert  downstream  residents 
in  case  of  emergencies.  The  owner  should  provide  a schedule  for  the 
above  items  within  a period  of  three  (3)  months  after  date  of  the 
release  of  this  report,  and  have  the  work  completed  within  twelve  (12) 
months  thereafter. 


Submitted  Bv: 

Grigi113-!  signed  by; 
JAKES  A.  WALSH 

lAMESA.  WALSH,  P.'e'. 

Chief,  Design  Branch 


Prepared  By: 


PAUL  SEILER,  P.E. 

Deward  M.  Martin  & Associates,  Inc. 
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AQUIA  CREEK  DAM 
(SMITH  LAKE) 


SECTION  1.  PROJECT  INFORMATION 

I . I Cello  r.'l  I 

1.1.1  Authority:  Public  Law  92-367,  8 Aug  72  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a national  program  of  safety  inspections  of  dams  throughout  the 
United  States.  The  Norfolk  District  has  been  assigned  the  respon- 
sibility of  supervising  the  Inspection  of  dams  In  the  Commonwealth 
of  Virginia. 

I . I . I'm  pone  of  Inspection:  The  pin  pose  Is  to  conduct  a 
Phase  I In  pei  t ion  according  to  the  Recommended  Ouldel lues  for 
SiLtvJky  inspect  Ion  of  Dams  (Appendix  VI,  Reference  1).  The  main 
responsibility  is  to  expeditiously  identify  those  damB  which  may 
be  a potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  A(|uia  Creek  Dam,  impounding 
Smith  Lake,  is  an  earth  embankment  approximately  1600  feet  long 
and  65  feet  high  from  the  top  of  dam  at  elevation  90  to  the  out- 
let invert  at  the  too  at  elevation  25.2.  The  trp  of  the  dam  is 
20  feet  wide.  Side  slopes  of  the  dam  are  both  3:1.  Located  at 
the  left  abutment,  there  is  a concrete  emergency  spillway  160  feet 
wide  with  side  walls  7 feet  high.  The  Inverts  of  the  emergency 
spillway  are  elevation  76.5  at  the  upper  end  and  elevation  31.5 

at  the  lower  end.  There  are  8-inch  diameter  corrigated  metal 
drain  pipes  at  the  toe  of  dam  which  are  silted  shut. 

The  normal  flow  through  the  principal,  spillway  is  through  a 
concrete  weir  riser  Intake  structure  located  approximately  100  feet 
behind  the  dam.  This  structure  contains  the  lake  drain  valve  oper- 
ated manually.  The  normal  overflow  leaves  this  structure  through 
a 60-lnch  diameter  pipe  outletllng  at  the  toe  of  the  Hlope  toward 
tin*  lelt  cud  of  the  dam. 

The  downstream  outlet  channel  Is  Aguia  (’.reek,  a stream  about 
50  feet  wide  with  a h i gh  bank  to  the  north  side  and  a bank  approxi- 
mately 4 feet  high  to  the  south.  This  bank  has  additional  height 
due  to  the  location  of  an  embankment  dam  structure  for  the  sewage 
lagoon.  These  sludge  ponds  are  to  be  removed  In  the  near 
future.  About  1,500  feet  downstream  from  the  dam  is  Interstate 
Route  95  which  spans  the  stream.  The  community  of  Aqula,  Virginia, 
Ih  approximately  3,000  feet  downstream  from  the  dam  where  the 
stream  has  a sharp  turn  Just  before  it  touches  the  community. 


1.2.2  l.ocat  Ion : Aquia  Creek  Dam  Is  located  west  of  1-95  and 
north  <>!  the  C.irrlmmvl  I lc  exit  on  Route  6 10.  Follow  Route  610  for 
0.8  miles  to  Itmite  659  Immediately  west  and  adjacent  to  Moneurc 
Sehool.  Turn  i o the  right  onto  Route  659.  This  leads  to  the  en- 
< ranee  to  Lake  Smith  at  the  Water  Treatment  Plant,  a distance  of 
ippr  ox  I m 1 1 e I y l . | miles. 

1*2.3  Size  Classification:  This  dam  is  classified  in  the  in- 
termediate category  by  height  (65  feet)  and  storage  capacity  (5,598 
Acre  feet). 


1.2.4  Hazard  Classification:  This  dam  is  located  1/3  mile 
upstream  from  1-93  st rue t tires  over  Aquia  Creek  and  0.6  miles  up- 
'tlte.im  Item  Aquia,  Virginia,  a 1-01111111111 1 1 y In  excess  of  /()  homes. 

The  e I ass  1 1 I cal  ion  ol  this  dam  Is  in  the  high  hazard  elasslflea- 
• l"ii  In  accordance  with  Sect  Ion  2.1.2  ol  the  Recommended  guide- 
lines lot  Solely  I unpei't  I on  ol Dams,  published  by  the  Department 

ol  the  Army,  01 1 leu  of  the  Chief  of  engineers.  The  hazard  classi- 
fication used  to  categorize  the  dams  is  a function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership;  Aquia  Sanitary  District,  Stafford  County, 
Virginia. 

1.2.6  Purpose  of  Dam:  The  dam  creates  Lake  Smith,  the  source 
of  water  for  tlu*  Water  Treatment  Plant  of  the  Aquia  Sanitary  Dis- 
trict, Stafford  County,  Virginia. 

1.2.7  Design  and  Construction  History;  The  Aquia  Dam  was 
h-slgued  by  Martin,  Clifford  & Associates,  Stafford,  Virginia,  now 
known  as  Cllhert  W.  Clifford  & Associates,  Consultants  from  Fred- 
ericksburg, Virginia.  Plans  are  on  file  with  the  County,  however, 
no  calculations  are  available.  The  dam  was  constructed  about  1969 
and  a concrete  spillway  was  added  as  a repair  measure,  after  Tropi- 
cal Storm  Agnes,  in  about  1973. 

1.2.8  Normal  Operating,  Procedure;  The  County  employees  main- 
tain a surveillance  of  the  dam  in  the  course  of  their  duties  of 
operation  of  the  water  treatment  plant.  There  is  no  record  of  ob- 
servations available.  The  drain  valve  for  the  lake  has  not  been 
opened  for  about  8 years  and  was  not  operated  by  the  owner  during 
the  inspection  due  to  the  concern  that  it  might  not  close  completely. 

1 . 3 Pertinent  Data; 

1.3.1  Drainage  Area;  The  dam  controls  a drainage  area  of 
55.29  square  miles. 

1.3.2  Discharge  of  Dam  S 1. to Maximum  known  flood  at  the  dam 
was  at  the  time  of  the  Tropical  Storm  Agnea  in  1972. 

I.  1.3  l''.nn‘rgency  Spillway;  Pool  level  at  the  top  of  the  spill- 
way is  76.5  MSL.  The  discharge  with  water  at  the  top  of  the  dam  is 
26,600  cfs. 
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RESERVOIR 


ITEM 

Klcval ion 

Area 

Capac 
Ac  re 



Watershed 

Ft.,  msl 

Acres 

Feet 

Inches 

Top  of  1 ): i in 

90 

24 1 

5598 

1.90 

I'tm • i (•! ■ i H v Spill  w.l y 

76.5 

172 

39  38 

1.34 

Principal  Spillway  Crest 

70 

141 

2938 

1.00 

Stream  bed  elevation  down- 
stream 

25E 

SECTION  2.  ENC INKER  INC  DATA 

2.1  !)>•  s I gn : The  owner  furnished  plans  o f the  concrete  spill- 

way and  the  plans  for  the  original  dam.  There  are  no  design  cal- 
culations, specifications  or  boring  logs  available. 

*2.1.1  Coo  logic  Sotting  of  the  Dam  Site:  The  dam  is  located 
near  the  "Kail  I, Inc"  between  (lie  Coastal  Plain  and  Piedmont  I’hysio- 
giaphle  I'tov  luces.  The  upper  soli  strata  In  the  area  generally 
consists  ol  aikoslc  sands,  gravels  and  clays  of  the  Patuxent  Kor- 
mal  Ion.  Tlies*1  Coastal  Plain  deposits  are  underlain  by  metamor- 
phosed I g,  neons  intrusions  of  quartz. 
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2.2  Construction:  The  dam  was  constructed  by  Moore,  Kelly 
and  Reddish  Contractors,  no  longer  in  business.  There  are  no  data 
available  on  t lit*  construction. 

2.1  Operation:  Stafford  County  does  not  have  an  employee 

I lull  tim*1  to  operate  the  dam.  The  treatment  plant  pumps 

water  lor  treatment  from  Smith  Lake.  Any  other  operations  are 
handled  as  needed.  The  lake  drain  valve  was  not  operated  at  the 
time  ol  inspection  and  has  not  been  operated  for  8 years  according 
to  the  representative  of  the  Owner  at  the  time  of  inspection. 


I 

I 

I 

' t 
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2. A Evaluation:  Engineering  design  data  was  not  obtained. 
Since  a geotechnical  investigation  was  either  not  pi* r formed  or 
the  results  ol  one.  If  performed,  are  no  longer  available,  there 
Is  a total  lack  of  Information  concerning  the  foundation  condi- 
tions and  the  materials  comprising,  the  dam.  Tn  addition,  there 
are  no  construction  records  available.  Therefore,  additional 
data,  as  described  In  Section  7.2,  should  he  obtained. 


* Information  provided  by  Law  Engineering  Associates  of  Virginia 
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SECTION  3.  VISUAL  INSPECTION 


3.1  Findings:  Observations  during  the  visual  Inspection 
are  outlin'd  In  Appendix  TV. 

*1.1.1  l>. mi  . > nd  Abutment s : Aqula  Dam  Is  underlain  by  phylllte 

with  Igneous  intrusions  of  quartz.  The  phylllte  strikes  approxi- 
mately parallel  to  tin*  longitudinal  axis  of  the  dam  with  near 
vertical  foliation.  The  phylllte  is  exposed  on  the  left  abutment 
(looking  downstream),  but  was  not  observed  at  the  right  abutment. 
The  slate  Is  in  a highly  weathered  state  along  the  left  abutment 
(above  the  pool  elevation). 

Several  8-Inch  diameter  corrugated  metal  pipes  were  located 
at  the  base  of  the  dam.  The  drains  are  located  at  tin-  toe  of  the 
dam  and  extend  horizontally  Into  tin*  dam  embankment  for  an  unknown 
dlutoiicn.  According  In  plans  In  Appendix  IV,  tin*  drains  extend 
to  grave  I -1  tiled  rh  I limeys  on  the  downstream  face  of  the  eore. 

The  metal  drains  were  completely  rusted  through  and  were  also 
filled  with  a silty  clay.  Attempts  were  made  to  unplug  the  pipes 
by  probing,  the  pipes  with  rods.  At  one  location,  the  probing  re- 
sulted In  partial  unplugging  and  a subsequent  water  flow  estimated 
at  three  gallons/minute. 

The  seepage  of  clear  water  ol  approximately  one-half  gallon 
per  minute  was  observed  on  the  right  abutment,  approximately  half- 
way up  the  embankment,  however.  It  could  not  be  ascertained  whether 
this  seepage  resulted  from  the  earlier  rainstorms  or  from  seepage 
from  the  pool. 

There  was  no  evidence  of  settlement  of  the  crest  of  the  dam 
or  bulging  of  the  downstream  slope  of  the  dam. 

3.1.2  Inspection  revealed  the  following  Items: 

1.  Toe  drains  were  silted  shut. 

2.  60-Inch  diameter  outflow  pipe  was  partially  submerged. 

Rip  rap  at  the  outlet  was  not  visible.  Erosion  was  noted  under 
the  pipe  cradle. 

3.  Erosion  has  occurred  under  the  lower  end  on  the  concrete 
emergency  spillway,  which  is  opposite  and  downstream  from  the  60- 
Inch  diameter  outflow  pipe. 

4.  Rock  debris  in  the  downstream  channel  tends  to  obstruct 

normal  flow. 


■>.  Junction  of  the  embankment  and  the  spillway  have  approxi- 
mately .'i  cubic  feet  of  cronlon  In  the  upstream  sl<le  of  the  embank- 
ment . 


1.;’  Kvalu.it  Ion:  The  visual  Inspection  revealed  Items  which 
need  remedial  action  as  follows: 

lhe  toe  drains  do  not  function  and  therefore  do  not  serve  the 
Intended  purpose  of  the  design.  The  silty  clay  material  may  come 
from  tin1  core.  The  drains  must  be  opened  and  repaired.  The  source 
of  the  silty  clay  material  must  be  determined. 

The  M)- 1 nidi  diameter  principal  spillway  outlet  pipe  Is  located 
In  such  a position  that  together  with  the  lack  of  sufficient  rip- 
rap, ( In-  discharge  erodes  under  the  emergency  spillway  structure. 
The  outlet  area  needs  protection  ap.alnst  discharge  erosion  by  an 
addition  of  riprap. 

The  earth  erosion  at  the  junction  of  the  dam  embankment  and 
the  upper  end  of  the  emergency  spillway  as  well  as  other  minor 
erosions  need  maintenance  to  avoid  future  problems. 

The  downstream  channel  rock  debris  blocks  the  normal  flow  from 
the  principal  spillway  pipe.  Clean  channel  to  permit  free  flow  of 
<1 1 scharge . 


^Information  provided  by  Law  Engineering  Associates  of  Virginia 


SUCTION  A.  OPERATIONAL  PROCEDURES 


A • 1 Procedures  and  Maintenance;  Regular  operating  procedures 
are  limited  to  pumping  water  for  treatment  from  the  lake  to  the 
treatment  plant  and  emptying  trash  cans.  Any  additional  work  is 
done  as  needed.  The  water  treatment  plant  has  records  of  volume 
ol  water  treated  each  day.  There  are  no  records  of  other  work 
done  lor  operation  or  maintenance. 


A. 2 Warning  System: 
lor  this  dam  I » y the  Owner, 


There  is  no  warning  system  established 


A.  1 Eva  I not  ton;  The  present  use  of  the  dam  does  not  require 
dally  maintenance  and  operational  procedure.  Logs  of  both  mainten- 
ance and  operations  should  be  started  by  the  Owner  and  carefully 
kept  on  a regular  basis  for  the  future.  A warning  system  procedure 
should  be  established  by  the  Owner. 
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HYDRAULICS/ HYDROLOGY 


1* 


“>.1  Design:  General  hydraulic  and  hydrologic  design  data 
supplied  for  analysis  Is  as  follows: 

a)  linn  I go  I’lans  for  repairs  to  t ho  emergency  spillway  from 
Gilbert  ft  Clifford  Associates,  Inc.,  no  date,  partial 
set . 

b)  Design  Plans  for  "Aquia  Sanitary  District  Water  Works 
Project",  dated  March  1968,  partial  set. 

5.7  Hydrologic  Records:  None  available. 

I F I nod  experience:  No  detailed  flooding,  experience  Is 
available,  however,  eye  witnesses  were  present  during  the  Agnes 
l l"<>d  In  l‘i/:».  At  that  time  It  was  observed  that  the  water  level 
In  the  reservoir  came  to  within  approx  Ima  t el  y six  (ft)  feet  of  the 
< 1 ol  I be  dam.  The  earthen  emergency  spillway  was  washed  away 

and  has  been  replaced  by  a concrete  emergency  spillway  with  a dis- 
charge rating  of  approximately  15,800  cfs. 

5.  A Flood  Potential:  Assuming  the  pool  elevation  to  be  at 
the  principal  spillway  crest,  the  PMF,  '-2  PMF  and  the  100  year 
Flood  were  developed  and  routed  through  the  reservoir  and  outlet 
works  which  consist  of  the  principal  spillway  and  emergency  spill- 
way. 


5. A.  I The  PMF,  Probable  Maximum  Flood,  was  developed  from 
data  In  Hydrometeorological  Report  33  (Reference  No.  1). 

Ihe  Inflow  hydrographs  were  constructed  utilizing  the  unit 
hvdrograph  concept.  The  unit  hydrogranh  was  developed  using  a 
oii--hour  durat  Ion  of  excess  precipitation  anil  Synder's  parameters 
(Reference  No.  ?).  The  IIKC-T  program  then  distributed  excess 
precipitation  in  time  and  amount.  The  distribution  thus  derived 
was  modified  by  revising  the  per  cent  hourly  distribution  within 
the  maximum  ft  hour  precipitation  to  more  closely  conform  to  that 
used  in  TP  AO  for  the  100  year  rainfall.  Results  of  this  analysis 
are  pri  u-nted  In  Table  5.1. 


r>.r>  Reservoir  Regulation:  Aquia  Dam  has  an  uncontrolled  60- 
inch  diameter  pipe  outlet  with  crest  at  elevation  70.0  msl  which 
serves  as  the  principal  spillway.  The  emergency  spillway  is  an 
uncontrolled  concrete  chute  type  located  at  the  left  abutment, 
with  crest  elevation  at  76. A4  msl,  and  is  160  feet  wide.  Side 
walls  extend  upward  for  7 feet,  then  earthen  slopes  extend  to  the 
top  of  the  dam,  elevation  90.0  msl.  There  is  a 36-inch  square 
si ide  gate  at  elevation  26.0  msl  to  empty  the  reservoir. 

5.5.1  Reservoir  storage  capacity  above  the  principal  spill- 
way was  calculated  using  contours  from  IISC.S  maps,  planimeter I ng 
areas  and  converting  to  volume*.  Spillway  capacity  was  computed 
by  combining  orifice  flow  through  the  principal  spillway  with 
weir  flows  through  the  emergency  spillway. 
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5.6  Overt  ripping  Potential:  The  PMF,  S PMF  and  100  year 
flood  Inflow  hvdrographs  were  routed  through  the  reservoir  using 
the  modified  Puls  method  option  of  the  ilKC-I  computer  program 
with  storage-outflow.  Results  of  this  routing  are  shown  in 
Table  5.1. 

5.6.1  A tnilwator  rating  curve  was  not  available  for  this 
«lim.  The  tat (water  elevation  observed  during  field  observation 
was  approximately  25.0  msl  with  an  assumed  flow  of  200  cfs.  The 
200  cfs  was  used  as  the  starting  base  flow  when  routing  tin*  storms 
through  the  system. 

5.7  Reservoir  Emptying  Potential:  To  empty  the  dam,  there 

is  a 56-inch  x 36-inch  slide  gage  with  an  invert  elevation,  26  msl, 
ami  a discharge  of  283  cfs  at  normal  water  surface  elevation,  70 
msl . 

5.7.1  The  above  information  was  inputted  to  the  HKC-I  pro- 
gram, with  55  cfs  inflow  and  a developed  storage  vs.  outflow  curve. 
Under  these  conditions,  the  dam  can  be  emptied  in  ten  (10)  days. 

5.8  Kvalnation:  Summarizing  Table  5.1,  the  following  data 
resulted  from  this  study: 

a)  Based  on  the  high  hazard,  intermediate  category  of  this 
dam,  the  outlet  works  should  be  capable  of  passing  the 
PMF  which  Is  31,637  cfs  maximum  inflow  with  the  maximum 
outflow  of  51,637  cfs.  With  the  reservoir  pool  at  the 
top  of  the  dam,  the  outflow  capacity  is  26,600  cfs  or 
51..'  percent  of  the  PMF. 

b)  All  hydrologic  considerations  presented  in  this  report 
are  based  on  present  conditions  and  no  allowances  have 
been  made  for  future  development. 
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TABLE  5.1  - RESERVOIR  PERFORMANCE 


Peak  Flow,  cl's 
Inf  low 
Outflow 

Maximum  Elevation,  ft.,  mal 
Emergency  Spillway  (El.  76.44) 

Depth  of  flow,  ft.  Lest 

Duration,  hours 
Ve I oc  I ty , f . p. a . 

Percentage*  Peak  outflow 
passed 

Non-Overflow  Section  (El.  90.00) 
Depth  of  flow,  ft. 

Duration,  hours 
Velocity,  f.p.s. 

Ta 1 1 water  l.levat  ion,  ft.,  ms  1 


* Not  Ava liable 


Norma  1 
Flow 

100  Yr. 

St  uriii 

llydro^raph 

1/.'  PMF  PMF 

200 

14,263 

25,818 

51,637 

200 

13.688 

25,165 

51,637 

70 

85 

89.5 

92.6 

than  1 

8.56 

13.06 

16.16 

46 

80 

80 

9.99 

12.04 

13.20 

100 

100 

51.5 

__ 

2.6 

— 

— 

— 

12.0 

— 

— 

6.0 

25 

N.  A.  * 

N.A.* 

N.A.* 
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SECTION  6.  STRUCTURAL  STABILITY 


*6.1  Dam  Foundation  and  Structural  Stability:  Sufficient 
geotechnical  information  was  not  obtained  to  allow  an  adequate 
evaluation  of  the  adequacy  of  the  dam  foundation  or  the  stability 
ot  the  dam.  However,  It  was  evident  that  the  filter  drains  that 
are  corroded  and  blocked  by  siltation  are  no  longer  serving  their 
Intended  purpose.  Since  the  drains  are  not  functioning,  the 
plireat  le  nui  l. ice  within  the  dam  could  rise  and  exit  along  tiie 
downstream  slope  ol  the  dam.  This  rise  In  the  phreatic  surface 
will  lower  l lie  slahl  Illy  ol  the  dam. 

6.2  Evaluation:  Soil  samples  and  tests  of  the  samples  should 
be  taken  of  tin*  embankment,  the*  abutments  and  the  emergency  spill- 
wav  to  establish  the  design  stability.  Test  wells  should  be  estab- 
lished to  keep  records  of  the  phreatic  surface  in  the  embankment. 


* Information  provided  by  Law  Engineering  Associates  of  Virginia 


SECTION  7.  ASSESSMENT  AND  REMEDIAL  MEASUREMENTS /RECOMMENDATIONS 


7.1  Dam  Assessment ; 

7.1.1  There  are  no  geotechnical  data,  design,  calculations 
or  construction  records  available. 


7.1.7  I'lie  emergency  spillway  has  a capacity  of  2b,  V 1 cfs 
"I  'il./  percent  ol  I’M!'  at  a depth  el  tlnw  of  1 f) . 1 f)  feel.  rile 

depth  el  w a I e i In  excess  el  / I eel  , | hi'  height  of  the  side  wa  1 1 n 

el  I lie  emergency  spillway,  will  cause  erosion  ol  the  embank  iiient 
and  has  I lie  potential  of  complete  destruction  of  much  ol  the  loft 
end  ol  i he  embankment  as  well  as  the  destruction  of  the  sewage 
lagoons  below  the  dam.  The  spillway  eapae  1 ty,  wl  til  the  depth  of 

I.J  "w  at  I lie  top  of  sidewalls  Js  1 percent  of  PME  or  10,000  cfs. 

I he  emergency  ‘spillway  Is  seriously  inadequate. 


7.1.3  The  toe  drains  are  completely  closed  by  siltation  and 
do  not  function.  This  Is  a serious  condition  since  water  tends 
to  accumulate  In  the  embankment  anti  raise  the  phreatic  surface. 


7.1. A There  it:  insufficient  riprap  in  the  area  around  the 
end  ol  the  principal  spillway  pine  and  the  velocity  of  the  dis- 
charge water  Is  sufficient  to  cause  erosion  under  the  emergency 
spillway  structure.  Riprap  must  bo  installed  and  the  erosion 
repal red. 


7.1. . There  are  minor  erosion  problems  which  need  attention 
hut  were  not,  at  the  time  of  1 nspect ion,  considered  emergencies. 

7.2  Remedial  Measures/Recommcndat Ions : The  spillway  capa- 
city must  he  Increased  to  pass  the  PME  and  geotechnical  data  ob- 
tained to  establish  the  design  and  stability  of  the  embankment. 

The  riprap  at  the  discharge  pipe  must  be  installed,  erosion  under 
the  emergency  spillway  repaired,  and  rock  debris  in  the  downstream 
channel  cleared. 


It  is  recommended  that  the  owner  retain  a professional  engi- 
neer and  establish  a schedule  of  the  work  for  the  remedial  mea- 
sures, noted  above,  within  three  (3)  months  after  the  date  of 
release  of  this  report.  The  schedule  should  provide  for  comple- 
tion of  the  work  within  a twelve  (12)  month  period  thereafter. 
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REPAIRS  TO  AQUIA  DAM 

SPILLWAY  LAYOUT 


AQUIA  SANITARY  OlSTRtCT 
STAPFORO  COUNTY  VIRGINIA 


PHOTOGRAPH  NO.  1 
Upstream  Face  of  Dam 
Principal  Spillway  Intake  Structure 


PHOTOGRAPH  NO.  2 
Principal  Spillway  Outlet  Pipe 
& Erosion  under  Emergency  Spillway 

III-l 


PHOTOGRAPH  NO.  3 
Lagoon  Below  Dam 
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PHOTOGRAPH  NO.  4 
Emergency  Spillway 
Downstream  Channel 
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PHOTOGRAPH  NO.  5 
Surface  Erosion 


PHOTOGRAPH  NO.  6 
Silted  Toe  Drain 
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See  plans 


cin.cr. 

hydhoixjcic  a:::)  HYiMAL’HC  data 

ENGINEERING  I1ATA 


An  ..i  » r\ 


CREST : Kin1  rp.oney  Spillway 

n.  Elevation  Hr>  plans  (76, r>  ms  I ) 

Type OiincrfU'  1 1 um 

c.  Width"  H’O'  SP1  * |w'>y  

<1.  i/-ii|-th  225'  'd’.ff  shape 

e.  T .oration  Spillover  K<(1|‘  lank  I up,  downst  ream 

1.  Number  and  Type  of  Gates  N,,ll,‘  - .:il  ron.-rrU;  wplllway, 

OUTLET  Uorrs: 

a.  Type  ftO"  diameter  pi po . (Prlnci  pal  Spillway) 

I*.  I .or  at  I a.;  I.rft  end  of  embankment  just  rly.lit  of  ran cretc  spillway. 
r.  Vnt  r/'i’i  '•  inverts  /P 
*1.  I.*  i t invert  ft 25 

e.  Em-  i pom  y dr.iindnwn  facilities  36"  x 36"  Kni  fe  gate 


llYURa'-lKTKOEO  LOGICAL  GAGES:  Nano  at  dam. 
n.  Type  _________________________ 

b.  Ixication  


REFERENCES 


Reference  No.  Is  Riedel,  J.T.;  Appleby,  J.F.;  and  Schloemer, 
R.W.;  Hydrometeorological  Report  No.  13, 
"Seasonal  Variation  of  the  Probable  Maximum 
Precipitation  East  of  the  105th  Meridian  for 
Areas  from  10  to  200  to  100  Square  Miles  and 
Durations  of  6,  12,  24,  and  48  hours";  U.S. 
Department  of  Commerce,  Weather  Bureau,  Hydro- 
logic  Services  Division,  1956. 


Reference  No.  2:  Synder,  "F.F.  Synthetic  Unit-graphs",  Trans- 
act 1» >iih  of  the  American  Gcophys.  Union.  Vo  1 . 
19,  ~pp  497-545,  1938. 


V-l 


AQUIA  DAM 


Lint  of  Until  Available 
Furnished  by: 

Aquia  Sanitary  District,  Stafford  County,  Virginia 

1.  Plans  - Water  Works  Project  Phase  III, 

Earth  Dam  Section  l - March  1968 

2.  Plans  - Repairs  to  Aquia  Creek  Dam  Project  No.  6705-3 

Prepared  by  G.  W.  Clifford  & Associates,  Inc., 
Fredericksburg,  Virginia 


